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w m m 

&ffi$rm 

& m m m & m m £ n s m m, \ ^ m -t z> . 

J: o T fls j$ £ ft 3ft £ at ^ H t" 5 0 

t n-m ft mj& & m% u it *< t * — \z. % m -r z> » 

SftDNAfttsjsc-o-eifes, t^oT, ^«iiia©*BiBr*aifexLSr 
© — o -e & s o 

if uv>an • jRttSr^ri-s^ai^ate^Sr^^-rs^ifei: 

tt, DNA ^7!) V^ 5 (Mill, Crameri ^, 1 

998 ^r#m) as*>4„ -©t£fl?te % ^imttofes^moat^^ia^j 

Sr 31 L N DNasel T? ^ M it b T £ C 1t /b & ft ffr )f & ^ 9 >T ^ 
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T«©|liil:gi|ftt5| t ^fitl^ffilxiiCre-lox 
£JlWc3l (M^l^s DiSanto ^, 1995 £: # j$) N gH#J#mi$^ 
f K .5* ^ UT — I-Scel & F8 fZL?& (mz-lt, Rouet m, 1994 & 
#1. ) ^if^#4t5o Cre-lox <D %k ? T V * 7 r — *S PI 

3 8kDa <Dn$Lmm&) V 3 ^ br-^ — if Cre £ 

v>T, loxP ft n^^tbS^^tP^P^-emm^^ff t>o 
*fc, I-Scel fflfif ft^Oxy 

I-Scel^ x ^£ Ofgi^lf-^ Mc*5l>T DNA — It £J* ijO ®r b , 
DN A H3 x. £ m -T % tik 14 % *ij ffl b fc h <D X*h 5 „ L L ft 
3* , ^ *L <7> 3* (3: , ^ & £ ^ # ^ @E RS 5£ L T jg # 5 i t 

b^Cfe^fefrlc#AL, Cre 5 VM2 I-Scel ^t^illii^ 

mg,T»i* ft fr^ti 0 
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-f- 5 tg g IB J!l £ <D m Tf DN A *B |^ & Sr K« i- 5 ^ £ £ £ f 
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Sri^fcS i £ ^-HTflB-efc « e Sfc, # & W © §13 * 4U£ M $ *l 
&fl?&fflV^.fc£ N DNA v-^r ^^S^flC&V^-ti&ll t £ fi 5 

mm^ffi© DNA 7^/7 !)-^^Ht5i , gft<£>lfflflSf*J 

T *Lfcii# ltd 5 ^ H5fl5„ 

**Mte^vNT«ffl-e# & its, 

& k: *3 r igi *b m am a« & c 5 5 in is -e fe ti wr *n & 5 o 

mmmwKiz, mz.t£s 3^^^#&-r 55t^^Ba?!i, js-is^^lt 
2f 35s g- £ 5 0 

^^I'i; ^fUffl ^rtl-efc s 0 

i: <£>^IHIE?!i&^tf J; 5 tenft-vm^ ft-<^ * *-±K:*fK $ ft 

^ (D m m (D8k&fc±i<i z> (dx~ hti ta fa ft % m & * h m 

^MtefoWfrb 1 bps~ 100kbps m^±^^^lHS$tbn«<fc < x 
J: 9 £ U < tt 5 0 0bps ~ 5 0kbps £ 6> U < « 3 kbps 
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~25kbps nm±mi&tzmw: $ tiz <z>& <t ^ D 

# IS K: & V^ T ^ £ 5 , r^:^^^^^^^^^^^^^^ 

ft ^ stfc^ b < te-gfl t , 60%.^ _L <Z> IB ?U 

fi^-ft, 0* L < « 70%^_bO@a^Jf^-tt % L < 8 

0%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 
9 0%, 9 1%, 92%, 93%, 94%, 9 5%, 9 6%, 9 7%, 98%, 9 9%, 
^^^80%~99%<D|BMI^|-tt^W-t-^^^-efe§ o 

S -fc fc , @ 6t O at ^ }c 5g -f- 5 ^ v ^ ^ f - — „ i-r f y j/^^ig 
(MAR) lrfflV^T^) J;v^ () 5 fc & « % fe^Sr 

fvhy ^^xg^f^ (mar) as^js -tsmKmwznz&m&h 
5. ---e, rf^ffiprtg^j tf ^ N ^^^n ^-^- s ^^^^^ 
-xt;tv h u y^^gA^^ (mar) ds^n-€tb<Dan^is^i- 

100bps ^F^tH©f ticSSf $ tt, ^ ^f- — <2^i^te, RB^ 
f*L&V>#S, ai^t, |B^BB$&/&j&» £> 100bps JsA-h* fe<5VM3#:^p 
bps W±HtlT#^ LT i < , ttmm.te*<D 5'ffi!|-efeoT^, 3' 
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!RiJ-efco-ct>J;^ 0 * fc, m*? h V v ? xMi&m® (MAR) ttxy 

Sift, te^^^ctn^s^^^ mf^Mi-SigJtjfift'^^ * - ±^« 
S2it facs i 5^3te&g©fen#tt£fcfc:ov^?3*-r„ ecf 

P t & fc> th % ? - h E, $e J (3l^^:5Si^(D^V>^H^y- h F £ b 
Hl3te N FACS <k 5^3fc3St^O0^^^^^oV>T^f o E O 

B4ii, ECFpate^i egfp 5t^^f- 1 (omx-fli mum*. 

0t©f 3fcItit-Cfc§. cfp ©^3teSr^Si-SjWiia(A)©if»je: % 
GFP £: S gc3fc*r 38 JiS (B) 3S||«g£*i,fc (C) „ 

^ffl© TRE mTwm&l &MVr Vtcffigk, typel , type2, type3 -Jk 
Xfi type4 <D%fMt£ E « 3g Jl. ffi $ fd 0 ft *3 , 4^^^© 

@B^lJO± T^ ECFP &T>* EGFP <£>IH?lJ t ^ b ft 0 £ b Rl ECFP 
ft-Vit, EGFP i: ECFP t X~mt£ 3 SB^JO^fE b fc „ 

mitmm&ikyh? is** jc (ecfp) at e^offira 

#38 K f£ IK 5 #*IH J&*B l^mm & © ft & # & 4r - SB #J JB 3 © *t? 
hZ>(DX^ SITX tt !Mfc * » 6 & ft * is* * a (ecfp) atfc^o 

ffr a& © j; 5 > #380Ji <E>53Ufc#i^#,££}te * w-? * a (ecfp) at 
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DNA *Wli**.*l|»«|ft^n*-4r-fc J; oTi |^ b% ECFp 

tMMvtcm.mmm&&^mfcM&%-%i? >s<? w (egfp) mm 

So 

t^^> 7yh, ~ ? h v K ¥ <d b m m x n <d m mm , 

£*J#£L<f*fc h^-^ry y^lft^^y^^ilfe (Ramos 

cell) Xfi=!7hy B«Hi!a**ODT4 0*Bll&t*-Cfc«3s ft t> 

0* U< » DT40 IfflJ^^T^feSo 

^sswkissvn-cjbi^ r d T4 o an us * j f± % Ms r an j& o 

MBMF) fc-fbfc, t^7^(SubHne) ft £ ■■ ■ 



(ttat&AN co 2 »£) TT*ftt>tt-5 £ t ram 5 * fcv^ 

LTte, --ttfctttf $ tlX^Z RPMI1640 DMEM# 
(flffctf, 25 < £~40°C) -C 1 - 3 0 HfT-5. #*fttWfcjSCT 
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x-hx^ 0 i ^ l t , m&ztizft&mmifi dt4o mm-vtbzm&s 

«*tf* ^tfilMDM (Invitrogen *±) fcffiV^ JftgaAttft*. 
WT3 9. 5t, 5 %© C O s »**#TTfT 5 . 

( 1 ) i^^tsi^ 

! &M<D&te^-<Dfe^fflffl\Z.!&^fj: DNA iB^ljT* o T > Bfcitfe^tC 
- N ;n ^ ^ _ x ^^Hy^ft^i (MA 

=i^^=i-r F^^O^^n^T K (Kaufman, 1990) SlFfh^f 

*n j& rt -e j& # 6 »iu:h:, ^ 

xy/vyf-X^vH;/ * ^ft^ftj* (MAR) ttfc 

tttffipriB-cfcsaJ, dt4o iBife^ffivNSi&^n:«: N =ny^# 

Hil^fxy^yf^ ( 3 - enhancer) N ~ 17 h y * 5(5 <D & ^ h 
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>^yf-XU!iYf!)^x^| (MAR) « % BH^'J^^^p-e 

^oga^in^-^T pcr j; t> mmmzmm 
•tz>tc#><Dy9^^~zrEmv, mm ft cdna 7^^7U-xiiy 

& 7° 7 -Y - « , ^n-^i/^offi 1> ^n-^ fa ^5 

(mar) nttmmmx.*m%; z>m.fc*&x$mmteT tmm vtc 
DNAiE^iifg^-cv^^^-ii, mmfc* tmmvtc dna 

^Hyng^H (MAR) , ^W^f- — ^JiR^fcSVMi^tf) 
, pTRE2hyg (Clontech *±) ft E te „ g #J 31 ^ . 

^sUS^- i& SIS tvhy y^^g^ 
i$ (MAR) ^lr^ n-^y^utfc J;v\ 
( 2 )- - (ECFP) <D&# . ... 

«t!J^n*-ci>^$tb5^, »3te^-*S#^-f-S cDNA 7 << 7 9 y 
-Xte^V A DNA i:^t, ttatfi^SrJttW-J-SflDfctt^^m*^ 

^ii'i'i^rig^isw-bfci^(D7 p 7^-v>--fe5/h) &£3vnt, Eiitt 

©*V* DNA * Pyrobest DNA Polymerase 

(TaKaRa) ) (31 J; £) ft it *• i# ifg b T % «fc V> 0 
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pBlueScriptll, pUC19ft£f) {C ^ n — ~ V # -f 5 £ t 1$ "C # § „ 
^IHla^^^^lB^iir^it^^^ ECFP itfc^O^te, rf?8gcD 

-<^^~- (pECFP-Cl) d^^n-^y^^^oxt 

IrI $1 ft 8H£ J; 9, ECFP3tfc^<z>^#:;5U3:-£&i:ig£(-t-3i&S 

ia^j?r#s^^^p]-|g^fe5 o ecfp it^^- tmu-t z>mwx*htb 
ecfp mfc^Rv ecfp a^-? ^ nM-t-<5ia?im, m 

Lfc^ pTfg(cif A-t-§ 0 HHf5 DNA ia?iJO#A 

T & J; v> 0 

Tet V 7 1/ y i*-- t VP 16 $S^?£ftte K ^ ^ £: Hfc 1^ L fc t> a* 
Mx.f^> pTet-Off Xfi pTet-On^^^- (Clontech *±) ft £f £ 
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* 3 ft: «> fc: tt , ECFP 3tft-=FK:fPffi RTHmig^ isfttz.-7v * — * - 
£ :/ n — h ? V >mm^ n *r - * — -e fe 

^i^/l^Vnfi (Chen RTfi Okayama, 1988) % ^^^^tt 
JIb M K: J; 5 ife (Elroy-Stein Xt^ Moss, 1990) > ^ U ? b n tf? 
W-VsS'jSfc (Neumannl, 1982) m # % U m 16 T? fe 5 „ 
*T« 2 ^ * ~ ^ftiift (c^A Lfco n ^ * - 

y W£ if ) £ ifc m^jo x it Bfc* 5 £ t X S ft <D m ^ :/ n - ^ 

-srstt^**5. mtR I, tcMfc ^ (D fa m mm ft & m 

ecfp atfiTP©ti^K:tt, sitsmftomT, »r«*ft? 
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<D 38 gl & ?i|g -f <5 CI t & # 5 o 

£ «9 ttffi u N itfg-r^t mfc*<D mm iz^m^m^^m dna 
^^5'{iijifi^(CiE^i^o^7^^-^is:tfL, teans-?© 3 '{sue 

m-%m<D7'9 ^-&Wt^rirZ>) SrJS V>T PCR Sfcfc: J; ?) gftiol 
-7- & it tl $ it -5 „ 

ffli- s dna tfy^-Hfi&tea^fc^i-sas, «*.wr , 9 s °c 

2. $rm<D 9 8 °C 3 0 5gK 5 8 °C 3 0 £K 72tl^^26 

£ 7 2 ICT? 5 £*3„ SJES«©*i«Stott, 

^ KSrSU »? ffl D N A&HUDlfK BB #1 ^ mm <D << ? * . ffi. & tf „ 

^tfcotUV^5, pCR2.1-TOPO ( I n vi t r o g e n tfc ) 
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ii-ti Lfc (m i > o 

X h 7-^^ ^ y >mm-7u^:~? — (TRE St/t b ^ n 

fr-f/V^S^^n^r — ©T«t ECFP 3H£^-£ro& t\ £ h 
fcTlltMAR, rc^/Ni/f-— (3- enhancer) ^o^V\fc 0 ±^ 
Kite, $J 3kb <DX -<-f--SB^J Arg4 it^^-, 3kb <D PstI 

W>t-) %ia«L. £ h \z. ECFP £ «it|Rj % \z. EGFP tro&Wdo 

MAR RTF 3' enhancer <D ? u — =. V ^ , P CR }fe £ flj L 0 
PCR Roche |±M, Expand High Fidelity PCR system £ fl§ 
DT40 *f J A DNA liii: U KT© i 9 tff ^ Lfc^ 

MAR : 

5'-GCTGCAGTGTCCTTGGGGGTGAAATTCAG-3' (@B?!J# 
# : 1 ) 

M % |R] 7° ^ -V — 

5'-GCTCTAGAACTGCCCCCATTAAAAACTTTC-3' (IH?lJ# 
^- : 2 ) 

3' enhancer-: 

IE Jf \p] zf 7 -1 — 

5'-GCTCTAGAAGGCACAGCGCTGTCAGGGTGC-3' (IH?lJ 
#-*§- : 3 ) 

fa 7^ *7 4 — 

5'-CCGCGGCCGCGTGGTGGGAGCGGGCAGGGG-3* ( IS ?!l 

#^ : 4 ) 

^ai^^$!lPS^^-e^^ (MAR : PstI, Xbal, 3' enhancer : Xba 
I, NotI) LfcfK pBluescriptll q— LiffLfc. x Y 
7f--T * y ^if^^n^-*-^ pTRE2hyg (Clontech *±) tf> , 
TRE Sr-g-tp Xhol, EcoRI $r>>f £ pBlueScriptll K ■? n — z^^L 
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fc (pHS305) 0 TRE It^tszfJ X $ K(C % ECFP3t<|S^£ 

WAVfCo ECFPjffe^te, pECFP-Cl ^7 ^ ^ K (Clontech 
*±) <D ECFP £Hrtl> Nhel, Mull Wr ft Z , EcoRI mitVtc pHS3 0 
Sfc^?yFxyK9^^-* /H ^ Lfc ( P HS344) 0 £ pB l 
uescriptll K ? n-^y^ttfeS MAR & pHS344 © ECFP © 
T itfc Iff # if A bfc ( P HS345) . Itr © J; 5 m x ga ?ij 

Ktepil© ARG4 Jte***v*fc. r Jxtt, PstI fc J: 9 ± C5 3 kb 
®T>f £ pUCU9 ofcV^fc^-C&StfS, Z. (D =7 7. * K <£> SnaBI 
BrtfK:, EGFP©f>t (pEGFP-Cl © Nhel, BspEI G&fJt) £ ^ "7 ^ 
h^^K7^^-i/ 3 yLfc 0 £. £ ^ fe % PstI m J: 9 EGFP, ARG 
4atfe^Sr-g-tfE^JSr§I U ttj L N pHS345 © Xhol Wfft^^ 9 > K 
xy h7^f ^^v/ayfSr it\ pHS346 ^r#fc 0 $ 6> |c , pBlu 
eScriptll Ktv—^^yisXht 3 'enhancer & Xbal *5 «t TJ? No 
tl -T*mit Lfc P HS346 fcjf A Lt pHS3 47 £ L fc „ 

31*1 #!l 2 : DNA ^IHlam^^p^ $ttS||Blia©|S»l 

( 1 ) mmtgm 

DT40^SS« % C0 2 fiH « Ct 5%C0 2 , 3 9 . 5 °C T t& «L 0 « 
ifif*, IMDMi^l (Invitrogen f±) £rjSl^ 10%FBS N 1 % ~ V h 
!l JliL«N -<=^y^l00 It/mK ^ M/T-hv^i/y lOOug/ml, 
2-^/1- ^^h^^/^-zv 5 5 fiM & x. T Jf L fc „ 

(2) b 7i/7 7x^ y 

x h ^ v ^mmm^m^^mm-t zmm^t *- P TA-H y 

g (Clontech *±) 30ug & HindHI T? % £ % 6 0 ng <D pH S 3 4 7 £ 
XmnlT'iliftt, IS^Offe (Buerstedde,^, 1991) id =g§ o T 
DT40 fc e ^t<Dm, 2 . 5 mg/mi ^ ? u ^ J ^ ^ % i 

OOng/ml V0->f * y > & &MteJ)n Z.T ± U ? *s 3 ^ % ft 0 f- o 

y^#STtECFP Srl8gt5^o-y^^§ - t^-e§f c ( HS1 
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01 t) . 

HSlOl^K^v/f^^U ^#6TT^*U ^ftSI^Sr EPIC 
S ELITE ESP (-< -y ? I/- a - ;V ? — i±)td "C M ^ L JP: N EC 
FP^@fetb§^3fc^li-t--5^H^||^j$ttfc (® 2 :^-hE) 0 

5 £ , ecfp j; <? & $ h Kmyt&mvm^mm&mm £ 

fhtz. (HI 2 : ^- h F) 0 E t FOJtSriofcti5, lil^^ 

(m 3 ) 0 in Jtt5 si ^iBJis^^^^^c^-eM^-r 

5 ECFP (D&ft&mir &mm<Dtpfc s GFP £ :b *L 3 3£ ft & 3§ 
t5 3><£>^il$!l£;ft,fc (134) 0 

( 1 ) y y A DNA ©ft ffl 
FACS ICfcV>ty- h F a£ < <Dmm& y- h EPICS ELITE 
ESP (-< v ? ^ ^-=t— /k^ — *±)K: £ 15 £$gjja 5000 > y ^ 

•-=»—■ b bfc -1.5ml ^^-^icSfefc V-^-«lc»»-S *Lfc&BJ3fr£r 
(1000 g, 10m in) f£ <£ *9 HI ifc L x '<l'9'MCilC&lOO|il0><?' 
/Attffi^y^r- (100 mM Tris-HCl(pH8.0), 5mM EDT A, 
0.2% SDS, 200 mM NaCl&U? lOOfig/ml ^o^-Y^- — -tf R) £ 
^P^L, 50°C-e-|fem^ bfd 0 §§0, 250(ilOx^/^-MrJp^, f§ 
^^(c±TLS^^*T|g-ffc 0 y/A^r^^ (1000 g, 10 mi 
n) {21 J; y) HJJfc U> 70%^* j ^-^-egfcv^ a f£ b tc „ £ £ 100^1 
1 <D TE(10 mM Tri s- HC 1 (pH 8 . 0) , 1 mM ED T A ) £ Dt\ x_ % 5 0 
t? 30 #$:fi Lfc^. 4^^T-gfctfMtT^3?£ii:fc 0 

(2) TRE itT^ia^jo^^f 

iWLfc^; A^t,, PCR (Perkin Elmer 9600) T? 7^ J- ^ f- 

^ v ^mm^ * ? <dw:t <d m&i * m m ^ tc -b <d % ta^p 
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^^ADNA^f 5nl (mm 5000 £ fcfg ^) ^|iH, 
<4 (5'-CCATAGAAGACACCGGGACCGATCC-3') 

(IB?lJ#-S§- : 5) % (5'-TGCACGCTGCCGTCCTCGATGTT 
G-3') : 6) ^fi^fi io pmol ^^tfc 0 Pyrobest 

DNA Polymerase (TaKaRa) & ffl ^ T , 5 OjU X jr — >V T^Jg $ 
Rjfc*#fi % 98"fc2#©& % 98°C30#, 5 8 °C 3 0 # % 72°C1 
26 9 A,ft\^ 72°C5 ^ © Ex 

Taq DNA Plymerase (TaKaRa) ttlplMtL, 72°C15#^J&£ 
*fc^, ^S/fc^© 20nl ^?r7^n-^^;H^^| t ^ iUt 

fcft Mi Gel Extractio 

n kit (Qiagen tfc) J: 9 DNA SrHUR*, TOPO TA Cloning ki 
t (Invitrogen *±) fc X p CR2 . 1 -T OP O *< 9 * - U & ^ % ±mm 
iCh?^?^^^^^, ^^KftiliJU ABI PRI 
SM 377 DNA S equencer(Perkin Elmer *fc)fc: J; V) @S?!| 2r$p#f b 
„ © Jft % 0 5 }C ^ i~ J; 5 d > ECFP t EGFP y^4C 
T^«£:fc#88fea>fcfc 0 fc o Bttft®*;! 9 © 5 typel fi 3 6 
typ-e2 « 1 ^ t ype3 tt 4 * n — t ype4 « 1 
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ft ^ <o g§ 

2. Mia^Ija^ DT4Q MB&T-hZ r. £ -r «5»^^ 1 

^Mly^ft^ (MAR) (O^-f lL»>-oXi*W**- 



5 . t&iBJt^^^Tj?Mffi5te^ **«**-*:t«eHi# 

5»«* ****** 
(b) *-** ^^fi^iAu, ii^nieitsiiE 
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iSfc (MAR) ©V%-f*td*-oXM:Wj&'Sr«riBlK^^ , P^-^-fc«-b 

9. ii& ib at e a* at <fb * jft & ^ 3fe ^ @ (egfp) 
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SEQUENCE LISTING 

<110> RIKEN 

Japan Science and Technology Agency 

<120> Conditional regulation of recombination between homolo 
gous DNA sequences 

<130> RFH1 5-067;A132-14US(PCT) 

<150> JP2002-376555 
<151> 2002-12-26 

<160> 6 

<170> Patentln version 3.1 

<210> 1 

<2 1 1 > 29 

<212> DNA 

<2 1 3> Gallus gallus 

<220> 

<221> primer_bind 

<222> (8). .(29) 
<223> 

< 4 0 0 > 1 

gctgcagtgt ccttgggggt gaaattcag 29 



<210> 2 

<2 1 1 > 3 0 

<212> DNA 

<2 1 3> Gallus gallus 



<220> 
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<221> primer_bind 
<222> (9). .(30) 
<223> 

<400> 2 

gctctagaac tgcccccatt aaaaactttc 



<2 1 0> 3 

<2 1 1 > 3 0 

<212> DNA 

<213> Gallus gallus 

<220> 

<221> primer_bind 

<222> (8). .(30) 
<223> 

<400> 3 

gctctagaag gcacagcgct gtcagggtgc 



<210> 4 

<2 1 1 > 3 0 

<212> DNA 

<2 1 3> Gallus gallus 

<400> 4 

ccgcggccgc gtggtgggag cgggcagggg 



<210> 5 

<2 1 1> 25 

<212> DNA 

<213> Escherichia coli 
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<220> 

<221> primer^bind 
<222> (1)..(25) 
<223> 

<400> 5 

ccatagaaga caccgggacc gatcc 



<210> 6 

<2 1 1 > 24 

<212> DNA 

< 2 1. 3 > Escherichia coli 

<220> 

<221> primer__bind 

<222> (1)..(24) 
<223> 



<400> 6 

tgcacgctgc cgtcctcgat gttg 
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